FKBP-type peptidyl-prolyl cis-trans isomerase from a sulfur-dependent hyperthermophilic archaeon, Thermococcus sp. KS-1.
A gene encoding an FK506 binding protein (FKBP)-type peptidyl-prolyl cis-trans isomerase (PPIase) was cloned from a hyperthermophilic archaeon, Thermococcus sp. KS-1, and sequenced. This gene encoded an FKBP with 159 amino-acid residues with a molecular mass of 17.6kDa. Two insertion sequences with 13 and 44 amino acids were found in the regions corresponding to the bulge and flap regions of human FKBP-12, respectively. Comparison with other archaeal FKBP sequences obtained from reported genome sequences revealed that the insertion sequences in the bulge and flap regions were common to archaeal FKBPs. It was also revealed that archaeal FKBPs are classified into two groups: one is approx. 17kDa and the other 27kDa. This Thermococcus FKBP (TcFK) belonged to the smaller archaeal FKBP. In this TcFK, 9 out of 15 amino acid residues forming the FK506 binding pocket of human FKBP12 were found. This gene was expressed in Escherichia coli and the recombinant protein was purified. The purified protein showed PPIase activity and its activity was inhibited by FK506 with an IC50 of 7 microM. This enzyme showed high kinetic stability with a half-life of 40 min at 100 degrees C. Catalytic efficiency of this recombinant PPIase was 1.2-times higher with the substrate N-succinyl-A-L-P-F-p-nitroanilide than with N-succinyl-A-A-P-F-p-nitroanilide.